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(54) Title: DISC TYPE SERVOMOTOR 

(57) Abstract 

A disc type servomotor, in which a disc type mo- 
tor unit is formed of rotor discs (1 2a- 120, eac^ of Nvhich 
consists of a thin, annular rotor element (32) having a 
plurality of permanent magnets (34) arranged in the cir- 
cumferential direction thereof, and a thin, annular rotor 
hub member (22) to the outer circumferential surface of 
which the rotor element (32) is attached; and stator 
discs (38a-380» each of which consists of an annular 
stator element (36) containing a stator winding (40) 
therein, and an annular spacer (42) of a predetermined 
thickness to which the stator element (36) is attached, 
the stator element (36) being disposed in opposition to • 
the rotor element (32) via a very narrow space A plu- 
rality of disc type motor units thus constructed are 
mounted on a rotatable shaft (10) so that the motor un- 
its are aarranged in parallel with one another in the axial 
direction thereof! The number of the disc type motor 
units is determined in accordance with the level of a re- 
quired output torque. 



jsSa 38b 3ec 38d 38a 3df 

46 12Q lmlr^j\2Aj\Z9j\2fl 46 




42 36 4a 44 



(57) 



mo n ^ jL u jf y h (3 2) ^m«^w^0<2> o - ^ ^^-f^ 

U ( 2 2 ) © J^l-Jf ^ it T L i^c n - 7-' ^ iJ^ (1 2 a 

~i 2 f ) (4 0) ^nMi^fcm^o7.7- 

^Plt ( 4 2 > IzMit IfT - 3L U y h (3 2) ix-r- 
^ jLu / y V C36) i^^/h^m (G) ^iA-LTMSiSS 
^-fr/^cX-r-^-r-fXi? (3 8a~3 8f) i T L fc — 
ia©x ^ X ^ 0^ y m^'pj^'^i: n -iS' 

fi (1 0) ±izm:tmiz^^i^f^mmizi^. mm&^hju^ 



AT 
AU 
BB 
BE 
BR 
BG 
CF 
CG 
CH 
CU 
DE 
DK 
FT 




wo 85/04771 



PCT/JP85/00194 




7-' 4 :^ ■^^ - ^ - 

m.WLm(D7%!Km^^'r 4 :^ ^ mm.n^zWLM^hzMnutm 
J!: aeg L }- it± i ^fi-fk * II -o fc f-'^ X ^ B -9- - .i? 

m.-SL-r ^i;^^ -o-zu.. ^iz^m^m^zmi^fcmALomm^t 
fife-o -r*^Hj© ae*ii*_h3t L.;^cMit. ffi3:©MMf$iS!5nit 

- rS^ i f ^> CO T' ^ o 

I'/cilt^lf^^© n-iS7x^^ yf^x cfi .11% fg m n 0 
25 If iiJL^W L,;fe^t^li^0© o ~ iS^ -f <D ^mVL^\-f X 
mm L. ti - ^ -r ^ X i . fl IS o - ^ y-' ^ X ^ O ^jc AS^S 



wo 85/04771 



PCT/JP85/00194 



2 

M^mmmMizmHif-zmm^ - ^ j: u ^ v \- hmt^y^^r- 

10 Wr 1 BT^t^MMir efc ^ ^ X ^ -9- - - ^ ^MMMo 
MMs H 3 gf }i:$:^Hg G> 7-' >f X :^ ff^ f- - ^ ^ ^S? ;6^Wr ^ 

15 mi®. S2aj::^fif-^-J?^~^Ji:6o<:D7-'^Xi?j^^ 
<^m:^m^Z 6 mo u - ^ 4 l 2 a , - 1 2 b . 1 2 c . 

1 2 d. i2e. I z t ■/}<mKf.zmmLxw.H^f , 

CKhOn-^^'^-K^^ l 2 a~l 2 f {t. o-^^I 0® 
JO — Siifi < iiff^j^^ ^ifc^gjS 1 4 ife©— SiJciMJ^^ tife^a i5 
1 6 Izm^-^Hfcit^f- -y h 1 8 SlCKx -^^--y^g 0 hhz^ 

1 2 a - 1 2 f ii-mir hM^mmW^'kO u y^y*^^ 2 2 

1 0 _b i:: ^;ft if ^^xi,^^. ^rcxj -^^ I o © Mi^S 
J^ftg^ - X 2 6 , 2 8 J; ^ tL;fcIlf^ilS: 3 0a, 



wo 85/04771 PCT/JP85/00194 

3 

3 0 h izj^ ^xmB'ssMfz^w^nn^ . %^xo-^m 

1 O±0ti-^-T^:^^ 1 2 a-l 2 { =b—'^l/Zm^i'^mx 
t^c^a-:57>r>fX^ 1 2 a-1 2 fli^©M0a- 

4'^^m^^LxMmmm^nfz:^7-- y h 3 e 

^t*i.X7^-iS7 7^'^X^38a. 38b. 38c. 38d, 

10 3 Be, 3 B t itni^ < m^Miz^Ki^zm^Lxmrn^ nx 

l/^yh3 6 5{)^'n->J^r-,fX:^12a©n->S?'xU'^yh32 
imilfflS^tffl^&tr^ Tif n -^-r^ Xi? I 2 a 0015 h ;u 
iJ' lx> l5lliJlLTX7"-^x>fXi?3 8b/6^5j3 8 f 

15 A<^n^fl^ - 7" ^ :^ ^ 1 2 b;6><5)l 2 £ tmWlLX^H 

^na^^ - 4 1 2 b-1 2 fomffh^t'^^^^-r 
J; -5 ^2:0^ $ tiTir^ , •^^^5. #X7^~^7-*^^5.;^38a 
-3 8 f0X7--ii?xU'^ yh 3 6liX7--^^li4 0 (S 
2M) ^WL. c: CD X 7^ - ^,^5 4 0 SPmrH 
20 ?j EP j^ll $ *l 3 i ck -o T MiS -!> # n - ^ X 'f X 12 a 

-1 2 fCDn-iS'xl/^ yh 3 % ^zmm.^ ^fz^^m^ t (Q 

7! ^ , 

JbitL/cAT'-^X'rXrJ' 3 8 a-S 8 f \%-kfz^ isHX 
25 7* - jS' X u ^ y h 3 6 0 Ml ^ g» ^ /c ralll SJS tt 4 2 

l.T^^^, C c2)rBlMi5*t 4 2 l±a3t©§D < 11 ^ fnl O 1^ j? ^ 



wo 85/04771 PCT/JP85/00194 

4 

^x^^ . * X ^ - X / y f 3 6 itm^omm^^^ i 2 
5 ii-r ^ h fa L> 4 4 ^mi^^ffl T ^ *i & 6 -o^mmmu 

4 2 ^ — ftcJClS^r a C:i:i^:J:oTX^-^7-'>,'X^ 3 8 a 
- 3 8 f 0©^/6<fT:^5:^aT <. f^^-^ i e it — i^it-^ 
f^-X^r - A ZK ^ 3 8 a - 3 8 fCDHwCiSS^tlTV^vg 
'M^SPW-??^ *J V - X 2 6 , 2 8 ©S^tST® 

10 ^=r c - ;^ 2 5 . 2 8 t::^ife© X ^ - ^ T-' ^ 

-bit © '<? :$^^ Ji#f © -9- - # ^ ~ iS^ 1 o © n ~ jj?^ 

20 Js6 ^> tty:; n - m 0 _bC 11 ^ - ^ :2. ^ h ^ MaE T ^^li'm 
M© -9- - *' ^ - ^ -h^n^ ^^^<J>X-hh . 
jS*?. o - I* 1 0 ti-e ® *'£i-?L 1 0 a 2 ig{;:M^© 



wo 85/04771 PCT/JP85/00194 

5 

T.iJ>WM^*M^ 2 ocDfi^/r 2 6 , 2 8 1 EI) 

h 4 4 (HI 121) xmmu^ 4 2 ^—wi'^n'^vf^m^^ h 

#a-iJ!'7^'^XiJ^ 1 2 a;()^e,l 2 f/J»^R^tJ::lII^T§'l.^^ 

1 2 f ^ #n - rjr /N7'gj5|;f 2 2 0^Jf^?iii. Jiit 

20 L;^c^|&0MPig|5# 4 2 ^ JC Jc: lA;^ Iwl 4:: m« ^ -lir . Li *" 
;i/b4 4-?? — #:liI^^'i>C i nf ;S ^ ^ I© H t3 ^ t" i 
^j:i|ft?L 2 4 tDi?l-JlIMi^0BlcLfc¥®gI5:^^ 2 5^. n - ^ /n 
2 2 ©igS^^Mi tT0^ n-^|iio±C^^ 
\f:h^u-^^47.^ 1 2 a-l 2 frHl®!!^^^^^ 
25 K-r C i jd^'M* Ll^. 

J^j:*?. :*:^liMt?}*ia^M07l<.A]^^ 3 4 (112®) ^ffl 
^Lfcn-iJ^xf^ y h 3 2 <tn-^/N7'gl5*t2 2 t=&^m 



wo 85/04771 



PCT/JP85/00194 



5 — IS"^ 7^ - ^ -r^ >f 3 8 a ~ 3 8 f ^ ^^ T V ^ O 

:^^m ommM^m^m L <mmx^ ^ ^titn^i^xh-^^^^ 
ffij^mt-. cn^=^mmi0m^}'}i^ifmvzm:^x*}L-mm.WL^ 

24 ffi«i^"5ISt.}j:t''Slfm:^^#^a^®-e2b'go 



wo 85/04771 



PCT/JP85/00194 



7 

If ^ © ^ ffl 
^^mv fzM^OT. 7^-^x1^^ y b ^m:^7- - ^ X u ^ y 

10 h 0 i^ji is: m It j^c ^ J* € ^ J? oM^mm^m^m-i it t 

2. mftBT -i :^ ^ B -y- - '-i^' ^ - ^ t*fjtfiIIllEl*0M«^i-fi 
^ CD li H H 1 « 12 it 0 X ^ X 31^ -y- - ^ - o 

^3 laii © X -f tJ' 3^ -y- - ^ - ^ o 
20 4. flta^i[.m0-r ^ X - >y h iiia 

vfzmi^om as i taa © -r* ^ x m -9- - ^ ~ ^ o 

5. friBIlII5lft©*/C.ur®f®#M3^©$ft?f ^?L^Mii?^)t 
L fz lt?R © HHH 1 iii lai? © ^' ^ X -9- - .-ie ^ - i?' - 
25 6. mliam4:^rBll5SS5#©P^I?:i±. miaa-iJ^xu^yh^ 
Jf:iHifiax ^ - X y h i Huie^/h^lt^&i ©H 



wo 85/04771 



PCT/JP85/00194 



8 



wo 85/04771 PCT/JP85/00194 

2/4 



Fig.2 



wo 85/04771 



PCT/JP8S/00194 



3/4 



Fig.3 




«4 



wo 85/04771 



PCT/JP85/00194 



4 /A 

1 0 n - 

10a *'ll^?L 

1 2 a - 1 2 f ^ ^' ^ 

1 4 

1 6 B 

1 8 ' • it :^ V h 

2 0 7.^ — "^ 

2 2 • a -iS^/^7*g^^t 

2 4 '^l/£.^^6?L 

2 5 

2 6 - X 

2 8 W^d* - X 

3 0 a, 3 0b mmm^ 

3 2 • tt ^ :$r X U ;f V \- 

3 4 7TcA^SIS 

3 6 ' X 7- - X u ^ y h 

3 8 3 — 3 8 f Xt- ~ ^ 4 7^ ^ 

4 0 -X^-^^m. 

4 2 • --rHlMSM 

4 4 • 7^ h 

4 6 mw^^m 



INTERNATIONAL SEARCH REPORT 

intematlonar AppllcaMon No. PCT/ JP8 5 /O 01 9 4 



1. CLASStHCATION OF SUBJECT MATTER (ifseveraf claasmcation symbols apply. Indicate aH) ^ 


According to International Patent Ctasslfication (IPC) or to both National Classification and IPC 




Int. CI H02K21/24 






ir. FIELDS SEARCHED 


Minimum Documentation Searched * 


Classification System 


Classification Symbols 


IPC 


H02K21/00, H02K1/00, H02K7/00 
H02K16/00 


Documentation Searched other than Minimum Documentation 
to the Extent that such Documents are Included in the Fields Searched ^ 


Jitsuyo Shinan Koho 1926-1985 
Kokai Jitsuyo Shinan Koho 1971-1985 


III, DOCUMENTS CONSIDERED TO BE RELEVANT >^ 


Category' 


citation of Document, with indication, where appropriate, of \he relevant passages " 


Relevant to Claim No. 


X, Y 


JP, Bl, 43-23004 (Williams Bardet McLain) 
3 October 1968 (03* 10. 68) 


1-8 


X, Y 


US, A, 3,700,943 (Eord Motor Co.) 
24 October 1972 (24, 10. 72) 


1-8 


Y 


JP, U, 57-180466 (Mitsubishi Electric Corp.) ' 
16 November 1982 (16, 11. 82) (Family nashi) 


5, 7 


* special categories of cited documents: 

**A" document defining the general statd of the art which Is not 
considered to be of. particular relevance 

**E" earlier document but published on or after the International 
filing date 

*'L" document which may throw doubts on priority claim(s) or 
which is cited- to establish the publication date of another 
citation or other special reason (as specified) 

"0" document referring to an oral disclosure, use* exhibition or 
other means 

"P" document published prior to the International filing date but 
later than the priority date claimed 


"T" later document published after thfit International filing date or 
priority date and not In conflict with the appllcatibn but cited to 
understand the principle or theory underlying the invention 

"X" document of particular relevance; the claimed invention cannot 
be considered novei or cannot be considered to involve an 
Inventive step 

"Y*' document of particular relevance; the claimed Invention cannot 
be considered to Involve an inventive step when the document 
is combined with one or more other such documents, such 
combination being obvious to a person skilled In the art 

document member of the same patent family 


IV. CERTIRCATION 


Date of the Actual Completion of the International Search ' 


Date of Mailing of this International Search Report ^ 


May 8, 1985 (08. 05. 85) 


May 20, 1985 (20. 


05, 85) 


International Searching Authority * 


Signature of Authorized Officer " 




Japanese Patent Office 







Form PCT/ISA/210 (second sheet) (October 1981) 



as^fflll#^PCl / JP 8 5 / 0 0 1 9 4 



mm^ff^ (IPC) 

Int. 



HO 2K2 1/2 4 



i fir o g W> 



j ^ m ^ 


^ M se -t 


IPO 


H02K2 1/00, 


H02K1/00, H02K:7/00 




HO 2K1 6/00 





19 2 6-1985^ 
19 7 1-198 5^ 



X, Y 
X, Y 



JP, Bl^ 4 3-2 3 00 4 (»>-f U TA • ^ . 

3, 1 o 1 9 6 8 (0 3* 10, 6 8) 

US, A, 3, 7 0 0, 94 3 (Pa rd Motor Co.) 
2 4^ 10^* 1 9 72 (2 4. 1 0, 7 2) 



JP. U, 5 7-1 8 046 6 (^ 
16- 11^. 1 98 2 (16. 1 1. 8 2) (:?'T« 9— «:b) 



1-8 



1-8 



5, 7 



0 8. 0 5. 8 5 




2 0.05.85 










5,H 


7.1,8,9 


B ^i^mmWlT (ISA/JP) 









^3S;PCT/ISA/2m(i5 2 (1981 



